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im&mi] -m* (i) 
[fbi] 



N- 



N- 



B- 



B- 



-N 



-N. 



(1) 



D«a2fSS^U CW:— «5£ (2) 

Mb 2 ] 




(2) 



(5£tfi, R&*^;i^££{£7KiSiI^^\ Z -CH 2 - -CH = CH 

-c = c-, -c (ch 3 ) 2 -, -co-, -o-, -s-ittt-so, 
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n x ^ s z n & ftm t. s mmn^%%m^ a 

o 

[0 0 0 1] 
[0 0 0 2] 

"cssea- fe'ftAMi^T^ u , mmw%mKn^ t ietl a l t * ti e> 

[0 0 0 3] 

^©iO^iE LJfr?-tCtt2o<Z>*>f :7*<&S. lott, (C. W. Tang 

) ^iz.^^x^m^nr^yt^m^mmi,^m^mmun^m^mt.Lxm^^ 

(J. Appl. Phys., 65, 3610(1989)) , ^o~"Dit. i &%&m&%l£3&%m 

tlTM^feti© (Mx.t£> Appl. Phys. 27, L269(1988) JCgB*S tlT Va*^ 
) T'I)S„ 

[0 0 0 4] 
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loan ftftmzm^mmm tiE?LWi&mT>m/vz*^m £Lfr*><D. 

[0 0 0 5] 

»; a A $ *i fcIE?L £ (C^M "T £ tSfg £ ^ IT 3 . iETLS AJf & M £ ^ftS 
[0 0 0 6] 

[0 0 0 7] 

LfcOTMi^fcv*. M;U£, n, N' -y7i3-N, N* -^(3-*^-;b 

7x-;i/)-4, 4' (j£*T, TPDhB&fafSo ) 

£«**lT^S (Appl. Phys. Lett., 57, 6, 531(1990)) 3©<ft 
j£tt£5.l/<, m^^J&^Jcraa^feofe. ^IM^5 0 4 7 6 8 7^ 
^H#fF^4 04 7 9 4 8^, *ffl#fF£l4 5 3 6 4 5 7^, 6-323 
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0 7 ^&m. 5 - 2 3 4 6 8 1 #<&fg, 5-239455 ^$8, 

- 8 7 1 2 2#^#fcJ:t>*#P^8 - 2 5 9 9 4 0 h 

[0 0 0 8] 

#Hg^ 4r 3 0 8 6 8 8 6 - 1 9 7 2 -^fg& «k £>*Adv. Mater 

., 6, 677(1994) £fB«3 ftTV*&;* * Wt-* hT^ #M¥7-1 
2 6 2 2 6 #g&¥ 7 - 1 2 6 6 1 5 -54fc$L 7-331238# 

#IH?¥ 7 - 9 7 3 5 5 4f BB¥ 8 -4 8 6 5 6 8 - 

1 0 0 1 7 2-^fg, ffi^9 - 1 9 4 4 4 1 #&fgfc J: £>\J. Chem. Soc. Chem 
. Comm., 2175, (1996) lCfB«£ tlT V^ft^tC iiS^Tfc, ^2§ft?We^f# 
^T*^>•5i:V^•5|IM±^©#'f^$:#i±^#ot)©^i^V^ 0 Org. Lett. ,1, 

13, 2057(1999) ICtt, ^ h 9 * n 7 7 >S&£##BBa*3 tlT Vn£ ^ 

[0 0 0 9] 

*&tttimJB£<Dtt&<Dmm*>&&&* lE^mmum &&&& 
®fcbT=b*iB$'ti:«cii:^7?sn«, «k vmmmmmwi&Kte&z interns 

[0 0 10] 
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[0 0 1 1 ] 
[0 0 1 2] 

( i ) -«5S ( i ) 
Mb 3] 




C C (1) 




(5£#, Att*3R»i~6©r;b=\ i ;i/^ sm ; fob<i±Mamcor u-;i/S, is 

n3R5£2flrg&a*U Ctt-jRsS (2) 
Mb 4] 



R R 




(2) 



(5£cfJ, Rte^f^l/S^fcttTfcijtjiC^, ZfcM**§^ -CH 2 -, -CH = CH 
-C = C-. -C (CH 3 ) 2 -, -CO-, -O-, - S-tfz.it- SO 2 

-*B? a ) tssnss, tit t < ttigiffli^s^T u - £fc 
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[0013] 

(2) una (i) miztm(Dmw3M7$>fc&mtf&mznT^z>z.£$:mm 

[0014] 

(3) Mia (i) m^mmcDmwzMTzyit&m^iETLmmmiz^mznT^ 

[0 0 15] 

(4) mm (1) «JC|H«©S||«3jRT^>^«J^»3tJiK:^3nTVASi 
[0 0 16] 

(5) iffia (i) m^mmom^smr^yjt^m^sE^AMiz^m^nx^ 

[0 0 17] 

(6) tffiB (i) mizmM(Dmft3mT$yit&mfrb&&mmmRnftmn a 

[0 0 18] 

(7) iffia (i) miztm<Dm^3M7$yit&m^tezi£ftmmttWo 

[0019] 

7 ;i/ Iiti<ttiSi07'J-;i/l, ffSlfe L < itMM^o^T^^^ 
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TfcJ:^. fcfc, ■ iiJcPtffclSJi, «FJc|«£Lfcv*|8y, iSItM^Hffi£;£-rs 
[0 0 2 0] 

y b5-k>v>( y^^-y V uyz?4 Jim. ft7i>^;H, y?>v 

T&lf S^t^-r^S. iCDifT?, 1, 3-7x-l/>l, 5-*^;i/-l, 3 

2, 7 -±y* uym. y^y-2, 5-i;>f^ife«}:tff* 

[0 0 2 1] 

(1) fefcttSCte, itrfE-^ (2) t^Sti^S, fim%L<ttM 
IPJtlt^7i3-4, 4' 3, 3' -*?*m\fy 

4' -i/jjim. ^7ii;i/^>-4, 4' 
s<y-4, 4' ->^-r;i/S> ^^ai^i;i/T-fe5 : -i/>-4, 4' -i/4Jim, Vy 
x^;i/x-^;i/-4, 4' ^iyyy^jy-4, 4' -*M;i/3S, 

^7iljWjl/7-f F-4, 4' -SM;H£, j;7i-^b7*>-4, 4' 

-^-f;uS, 1, 4-^-7^i/>S, 4-*M;i/£, 

iZ>-l, 4-VJ)im. 77>-2, 5-*M;b£* W7i>-2, 5 - 

>fyK>!/75>-i, 3 -s;>r;i/Sfe«k^3:y [2, 3-b] 

7i>-2, 5 -SM ^fciftf^tf^flS. 3tl?>0>t»'e, e7i-;i/-4, 4 

' -s?>r;Hl, 3, 3' -*?*<7-fl/\£y ;b-4, 4' 

)i*#y-4, 4' -^;H,.y7i-;i/7tf ^>-4, 4' -*M;i/IS, 

i/7iljl/I-fil/- 4 , 4' ^7i-W;i/7^ K-4, 4' - 
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[0 0 2 2] 

t, (3) ~ (18) T*i0kt>2nZ>it^m$:mfZ>Z.£tfZ*gZ>a 

lit 5 ] 

CH 3 



CH 3 
[0 0 2 3] 
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[ft 6 J 




[0 0 2 4] 

lit 7 ] 
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[0 0 2 5] 



[ft 8] 





(9) 
[0 0 2 6] 



[ft; 9 3 





Cr N ^r N 0 



(10) 




[0 0 2 7] 
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[ft 1 0 ] 




(13) 

[0 0 2 8] 
[ft 1 1 J 




(15) 
[0 0 2 9] 




(16) 
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a N ja N jo 




(17) 



(18) 



[0 0 3 0] 

t6. Mill -JR5S; (1) ICjflJLTSHirrSfc, A-NH-B-NH-Ati 
3*iS$?7^>ffc-&*£CX 2 (X(4An^>S?^t. ) Tf^SftS^D 
^ >ft$3££U 1 1 ma n n £j£ fc/Sffl-T S 3 h fC «fc o TMJ* 3 
^^STfeS. ^©^j^T'li, A-NH-C-NH- AT?^3*l5 2^7 3 >ft 
-a-#fhBX 2 (XlifafB^lwiCSi^&^-t. ) ^Sft^S^n^ffc&fc&S 
JCS $ it T J: < > £ *> <b £ 31,$* ttiRfl- «b ^ -5 ^' 7 ^ > ft i:^D^ f t& 

^ >fb^ft©-^ONH3S&#SlUT^iRjS&^«>**4f©X*S:'rtl«, 1 
m <D f t m # fC M & 3 A S £ ^ A -t 2> 3 £ it «T |g Tf & £ . 
[0 0 3 1] 

UllmannSJStt, Iith'J7A, KB**"*" NU A 

#MV*e>*iS. #$fit8©*-£, H/SSfttt i 6 0-2 5 o o c-e&£*\ iKJ&tttf 
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[0 0 3 2] 

~^5 0 #ic ©it 3 17 ^ >ft^i^3tfi^f fet^sot', m 

[0 0 3 3] 

3i7^ 1 otfefeS 0 — JRjS (1) (DAtLTlt, 7'J-;i/ 

[0 0 3 4] 

*«W©^«E L|g^-©*5i.i:LTtt, #a©J»«3^&*^ effete— *f 
T^>jftc, iiS> *#E Lj&^lc£«$*i5iE?L&A***sK JEJimmtfW. n 

, it 3 17 ^ >i & t it^ t z<Dmybmizi&<D$&fttfnz 

S&flDtSrfclCfcy, |*fcSift;R©#«:?8£3*fc»J, SELLS i 

^T'^Sc dti^iiS, *#E L|i^{c^M2;ft£IEft&A#£k iETL 

ffcaiWK 383fc#*K «^AM^%L<(i«^jiTO^^$:iE?LaAM> IE 
2111511®, #&ftJg, S^ ^ •aAMfe-5v^^i«^-^M^^i:LTMit3mr^> 
JS JC m. M "f Z 3 £ % T*£ 5 o 
[0 0 3 5] 

Mtftm&mi&t.LXlt. (1) ^i/ft3i7^>l/il, (2)11/ 
it 317^ >JSf/383fcS/l£ffi, ( 3 ) 317^ >Jf/#§ftJf/S 

^iiAJS/ISffi, ( 4 ) RH§/IE7U£AJi/it 3 Wl7 ^ ym/ftKM/n*®. 
Al/ii, ( 5 ) ii/it 3^7^ >»/iE?L»j£JS/»Jt*/m^A» 
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/mm. ( 6 ) HMg/IE?L&AJB/«4K 3 ^ >I/i^Af/lI^ if© 

[0 0 3 6] 
[0 0 3 7] 

«E.Li-f ©BlftRi: LTtt, 4 e v«fcy:*:$fc^±$pw»&^-r 
JMfcM^LT, A u Cul, >f >tf*$/K (Jg*T, IT 

otBSfB-r*) > sno 2 , z no^ifoitttiSf^^jf e>ns. 

[0 0 3 8] 
[0 0 3 9] 

Onm—l/im, If ^ L< » 1 0 ~4 0 0 n mOiffl!:S^$^5. Z.0)£o1& 
[0 0 4 0] 
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[0 0 4 1 ] 

> bVTV-K7$>mmfa (TPD, ^tlf 3!7^>?:ii 

fc&WifliMBJciS^jtfyv--, i, i-^(4-i;-p-h'j;i/T5;7i~;i/ 
n/\^r-y->, n, n* -i;7i-;i/-N, n" - y-*- 4 , 4'-*; 

7^;^7i-;i; (J^T, N PD^BSfH-t-So K 4, 4' , 4 " — h U X { N 
- (3 - *^)17 3L — JI) -N-7iUl/7^;) h'j7i-;V75>, J. Che 
m. Soc. Chem. Comm., 2175(1996) iCfBIRSflT #H&Hg 5 7 - 1 4 

4 5 5 8 #^Bg 6 1 - 6.2 0 3 8 4$ffll@ 61-12494 9. # 

«M»HB6 1 - 1 3 4 3 5'4fM, #BgBg 6 1 - 1 3 4 3 5 5 # 
^HS 61-112164 #H¥4 - 3 0 8 6 8 8 6-3 

1 2 9 7 9 ^4km. 6-267658 <[f |»¥ 7 - 9 0 2 5 6^ 

«, 7 - 9 7 3 5 5 #BB¥ 6 - 1 9 7 2 #BS¥ 7-12 

6 2 2 6 7 - 1 2 6 6 1 5 #IW 7-3 3 1 2 3 8^ 

#H¥8 - 1 0 0 1 7 2#4*?R£fcfcM$l»¥8 -4 8 6 5 6. #4**gtCgH«3 
tlT^&lk&fa Adv. Mater., 6, 677(1994) lCfB«3*lT US* h 

(II) , 1392^- ^\ 2PB098tCffi*tf> 5 b©&£) , 7 # O $/7->^#ft (*t& 
[0 0 4 2] 
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[0 0 4 3] 

m^-w&m ic mm $ ti t v % & & <z» © tf» © <z> & ^ l x m v % & 3 

[0 0 4 4] 

^^K^lfe, 30, 3(1991)fc£lCiB«©%©) , ^'Jb>l#ft (J. Apply. P 
hys., 27, 269(1988)^{CfH«g© : b<Z)) **cWT ^J-jlMmft (UflH^CiK 
, Jpn. J. Aplly. Phys., 27, L713(1988)) , Appl. Phys. Lett., 55, 1489(19 
89)fci?tCiB«©*>(JD) , ft7i>ii# (4$B8¥4-2 1 2 2 8 6-Sf^ipg& 
iftClB^©*)©) , h'JTy-;bi^ (Jpn. J. Appl. Phys., 32, L917(1993 
)&£lCSH«©fc©) , ^T^Tl/-;i/SI#^ (»4 3i«^^f«I, (I 
II) PiaoO7&iflciB*0>%0» , •tf^S/^S&^ffca&Jiifl&tt (*dHf#M^ 
&«F2S#£, 92(311), 43(1992) ^iffClB*©*©) , * y U >aj§##0> 
JKDV- (Jpn. J. Appl. Phys., 33, L250(1994) & if lCfB«tf> %<D) , 7x^~ 

>hn'j>»ift (14 3 iais^ffa&^«m. i4jo7*iftcia«©%®) & 

[0 0 4 5] 
[0 0 4 6] 



£BSE4# 2001-3078921 



#2 000 — 297209 

fc£f©a-y i/y&it&to. 1, 4 -ifx (2 -^^;b^^u;b) 

1, 4-H*X (4 -*^;i/*^U;i/) 1, 4-tf* (4-7^^ 

)]/- 5 -^■dp-b-y U;b) 1, 4-hf* (5-7ii;i/-2-t^rtV' 

U;i/) 2, ^^/-2-'<>Xt*t 

yj^b) ft7i>, 1, 4-y7iljl/-l, 3-y^i/'X>, 1, 6-i/y 
1 , 3, 5 -/\dp-9" h U X> % 1, 1, 4, 4 --r h^7:n-;i/- 1 , 

3 -y*s;x>J&if©?S#2/>^U-2/3>ffl$/>^l/-* % #H§Bg6 3-26 

4 6 9 2 ^&«8B«©**S/ ^7'J>m S?'>7;^f 

SS$k M#i^2 5 3 4 7 1 3^temizmm<D*3rVi?>&fc&m. i4 0@fS 

ffl«>a^B5«it^i»ai^a}ai^«ji, 1146(1993) fcfa«<z>*^;i^>^#. # 

BB¥7 - 2 7 8 5 3 7#^3pgfH«©Xtf Uit&WliS <fct>*#Hg¥4 - 3 6 3 8 9 1 
[0 0 4 7] 

[0 0 4 8] 

3H=-JR*]K© B & -T * tf^flliifc if ic J: y Hfc 3 -JKWtc 
, ^-hHMS5 0~4 0 0T:, i$Sl0" 6 ~10" 3 Pa ( IIjISO. 0 
1~50 nm/#, 1 5 0 ~ + 3 0 0°C, 0E^t 5 n m~ 5 ^ m©^H 

-ei&gjgJt 1" -5 d t. ifift £ L V n „ 
[0 0 4 9] 
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^itt^S^^ilfct, ZL©M±:IC^3^T^ 

t, mm. $&ytm. mmv>Mizftm~fz>z£*j-*iMx&2> 0 

[0 0 5 0] 
[0 0 5 1 ] 

i 

BrffH©^; (3) Tf&StlSfl^igf (J^T, TACB hmttZ) (D&fll- 
N, N' -i/ , 7i-;i/-m-7i-l/>^7^>0. 9 1g, 4, 4' -£/*3 
-Ft'7i-;i/2-. Sg.mm. 7 5g, »'J-?A7. 77g, 0. 19 
gCDl 8-^7^>-6fiJ;lFo-yi'Dn^>f>l 7 5ml £7^XnlCA 
ftT, M#H^T. 1 8 0 D CT* 5H?ra3t«8Lfc«L N. N' -j;7i^-m 
-7x^l/>i?7^>0. 9 1 glS&Tto -i/?UW<yi£> 1 7 5ml0^| 
&»TU 8 0^7*4 8l#|SI3SaSLfc. £j&»7«, £/«£MJU 0 

BWfc-f S-ffc-&i|*ig©B&#NI&»fe. 7S^ffttC 60 H 44 N 4 i: 
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C (%) H (%) N (%) 

ft^L-fg 87.77 5.41 6.82 

H$KB 87.80 5.35 6.85 

[0 0 5 2] 

mmm i 

2 5 mmX 7 5 mmX 1 . 1 mmffij!/7Xli±i: I TO £ 5 .0 n m(Dj$.^ IC 

^ifcTACB z^^fc^vyrymmmmtf- k h'n (s-hkd*^ 
mtv^y^z^titc^v^ymmmmtf-h. teztfTfrs-v 

A£v^£#>^x^>§gF?fUiMtf- h£^tL£ 0 H^»& 1 x l 0" 3 P a * 
T'^JEU TACBA^M^-hML/t, !gj£ 5 0 n mlC&S J: o (C 
TACB &&*LTiEftl&&JS«:.7gJSU &V^T?, A L Q A *; OMWmtf- h £ 
Hilt, KJ?5 0 nmtC*&J:e>JCALQS:jS|3i|LT»^®«:^Lfe. 
^S«0. 1-0. 2ni/#t^ofe. *0>«, M'Jf^AA'JClfffl^ 
- N &#08&l/T, BSffO. 5 nmlCfcS .fc^lCO. 0 0 3~0. 0 1 n m/#© 

1 0 0 nmK&£ J:e>lC0. 2-0. 5 n m/#<D^^T^*f -5 £. \Z J: 
U, liEL^Sflfe. ITOii5:ii, MsU ^tf A/7;i/3 -tf A«« 
Sr&ffiilLT, *&3 . 6 V (DW.ffimS.Ztm-t 2> *& 3 . 6 m A/ c m 2 ©mSfc 
lOOcd/m 2 , 2§ft£fr^ 2.41 m/Wtifi 5 2 6 n m© 

^#§^$:»feo o o c a/m 2 T*t&Mmm*r~femmmmmM'?2>£.¥m 

mftltffii 5 o oi$raT?*>ofc. ioori:MbttWlf)tife 0 

[0 0 5 3] 
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at&Jftl 0 0c d/m 2 , 9 1 m/WT'Sot *J«B 1 0 0 c d/m 

[0 0 5 4] 

1 T'MLtTA C B & ^ftfc^E U -frymMMmtf- K NPD & ^tifc^E V 

^Tymmwmtf-h, ALQ^^ntc^v^ymmmm^-b. mtvrv 

h&36*FLfc. 1 x l 0" 3 P aififfU TACBA 

h Mj?4 0 nm{C&3 i^lCTACB $r^«bTiE 

?Li£AJiS:JgJ«U #CV*T?, NPDA'J0lfffl^-h5:ilIiLT, If 10n 
mlC&&J:5lCNPD&&3&LTiEfti&&»&^/SLfc. #ClC ALQA'Jffil 
^PfflsK- hMbt, JKj?5 0 nmlC&3 <fce>tCA LQZMMLXmytmZB 
$L£ 0 JK_fc©?R3ipafSti 0 . 1-0. 2 nm/fTe&ofc. U ^ 

fAA'JOlfi^-h KJ?0. 5 nmlC&Scfc^tCO. 0 0 3- 

0. Olnm/#0lfiilT'Iil, 7£V^T% T;i/ ^ - ? A A »J ©al^iMtf- 
hMLt, lJ|10 0nmi:^Sj:e)tC0. 2-0. 5 n m/#0lijilt' 
jfMTrSiillCfcy, tiELlfiit ITOiiSii, *NfcU^*A/ 
- tfASffi&l&ffii: IT, *<J4 V^tt^ajEfcMlt-S ftf3mA/c 
m 2 ©««S3^«£4x, Wm\tm lOOcd/m 2 , 2§ft£fr§P 2.61 m/WtI5 5 

2 0nm©iM3l6$:#fc. 

[0 0 5 5] 
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hZmmisto S2iUxl0" 3 Pai«U TACBA'JOlfffl^- 

ZMf&Ltz. mz, 9, 9' -x^u^i/^yjiXl/yAVoMMmtf-hZtiU 
HIT, J^J55 0 nm&C&£ <fcolC9, 9' - X \Z U \f y=y 7)1/* U > ZMM b 
TS^IiMJiSrTMLko &,±<DmmmmitO. 1~0. 2 nm/?J>-e&o£ 0 

^-fb'J^^AAU^^M^- hMbt, mj^O. 5nm{C&£J: 
5&C0. 0 0 3-0. 0 1 nm/flHDMM&mX'mML. 7&^-er;i/^^ AA 
l J0liM^-hMLt, If 1 OOnmC^Si^iCO. 2 — 0. 5 n m/ 

»S4 3 0 nm©ffeM5:#fe o 
[0 0 5 6] 

i T^LfeT acb sv^tifc^u •ffymmmm^- k 4, 4' , 4 - -h 

'J7, { N — (3-)if;i/7i-;v) -N-^x^;bT^7} h'j7iz;i/r^> 

fc*:/^*^ h&fej»Lfe 0 1 X 1 0" 3 P a £T*MJEL 

, 4, 4* , 4" -MJX (N - (3-^fJb7i^) -N-^ai^;br^y 
} h 'J 7x-;b7^>A'Jffllfffl^- h MLT, Ij¥4 0nm{C^S t };^ 
IC4, 4" , 4" ~MJ* {N- (3 7 x—;i/) — N — ;i/T^ 7 

} h U 7x-;i/7 ^ >&&*LTiE?UiAJi&7gJ*U 7£^T% TACBAD© 
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